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I n January 1961, the Surgeon General's Advisory 
Committee on Smoking and Health* in consid* 
ering the available information on smoking and 
coronary heart disease (CHD) (International Sta* 
tistical Classification [ISC] *520) reported that 
**male cigarette smokers have a higher death rate 
from coronary artery disease than nonsmoking 
males, but it is not clear that the association has 
casual significance/* 

Three points should! be noted. First, the commit¬ 
tee left no clou hi that there wa.^ a consistent statis¬ 
tically significant association among cigarette 
smokers of increased mortality and morbidity from 
CHD in men, particularly during middle life. Seven 
large completed or current prospective studies of 
smoking and death rate gave a Cl ID median mortali¬ 
ty ratio (current cigarette smokers to nonsmokers) 
of 1.7* with no significant r»cc;n deaths among 
cigar and pipe smokers. Second, the committee 
recognized that certain factors other than smoking 
were known or thought to predispose to the condi¬ 
tion or to be also associated with an increased 
incidence. Included am~rg these were aae, sex, mor¬ 
phological constitution, heredity, occupations in¬ 
volving responsibility and low levels of phys¬ 

ical activity, diets hi^h ;n saturated fats, high Mood 
prt>-ure. high scrum tholes Urol level.', and exces¬ 
sive obesity. Third, the punt was made that if it 
could lx? shown that cigarette smokers and non- 
smokers had significant constitutional differences 
apart from anydi:f«reRccs that might be can sr<! by 
smoking itself, th*-n the postillility would; exist tha* 
some |»jvdi*pnvitb»ji of smoker-* to the dwa^e might 
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also be of constitutional origin and not caused by 
smoking. Alter reviewing some of this evidence, 
the committee concluded* “In spite of some bits of 
suggestive evidence the existence of ba?ic constitu¬ 
tional differences between smokers and ronsmokers 
Is not presently established/’ 

The Surgvon General, Luther Terry, MD, on 
Jan 29, 1961. speaking of CHD stated, . . the 
committee was unable to reach a firm conclusion 
as to the roll* smoking plays in causing or precipi¬ 
tating a death from this disease. We need to find 
out for sure whether srr.ckir.g is a factor in this 
disease or whether it should be exonerated . . . we 
have no real clues as to what it is in tobacco that 
influences coronary artery disease, if indeed it 
does/” 

Since publication cf the Surgeon General’s Re¬ 
port on Smoking ar.d Health in early 1964, there 
have appeared many statements with regard to the 

See alto juTZfS WO r.nd 2^1. 

relationship of cigarette smoking and CHD which 
go far beyond the limited conclusions of the Sur¬ 
geon General's Advisory Committee and the then 
Surgeon Ger.* mb S 'me of thv.-e statements come 
from US Public Health ofacials;, from responsible 
persons in re.' dieir.e and <ci**rre f anrf frrm numer¬ 
ous medical .societies throeg : i "jt the country, as 
wt-il'as rr. ir.y other source. ['• r examp'**. in 1965 it 
was stated, “Ultimate climir.ntion cf cigarette 
smoking ... would m an the saving of some 250,000 
Americans from premature deaths caused by or as- 
fiociau-d wiib cigartMe smoking . . . half of th/'se 
premature d-aihs a^-ociated with cigarette smok¬ 
ing are due to cardiuv-asciiiar diseases, p.irticularly 
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;•■*».««. In i<?65 p it was 
affirmed that *\ .. the association [American Heart 
Association] believes that there is a total of ap- 

* proximate!y 250^000 excess premature deaths asso¬ 
ciated with cigarette smoking each year in the 
United States, and that of those, about 125,000 are 
associated with cardiovascular disease, principal¬ 
ly coronary' heart disease. *. . We have excellent evi- 

• dence that heavy cigarette smoking, a pack or more 
• day, particularly accelerates atherosclerosis, and 
V’v accentuates its effects, makes it wvr-o. This ac- 
c counts for the increased premature deaths that are 
associated with cigarette smoking so far as coro- 

* nary artery disease is concerned.’ ,, ‘ w,:u £■/:: In 1966 
it was said, “In view' of the mountain of evidence 
now available this is no longer a ‘controversial* mat¬ 
ter. The massive evidence indicating that cigarette 
smoking is a major coronary risk factor in mid die- 
aged Americans and British men have been re¬ 
viewed in many places .. /’* Again in 1966. it was 

V . declared . , unforgiveable for us to write od the 
48 million adults in the United States who are now 
cigarette smokers. After all, these are the people in 
whom the extra hundreds of thousands of prema¬ 
ture deaths will'be occurring each year for the next 
20 or 30 years; these are the people who suffer from 
. the 300,000 extra coronaries .. . M1 - 

From the statements, .. it is not clear that the 
association has causal significance'* and . . the 
committee was unable to reach a firm conclusion as 
to the role smoking plays in causing or precipitat¬ 
ing death from this disease . . .*’ of the Surgeon 
General and his Advisory Committee on Smoking 
and Health in January 196-1, we have since been 
presented with 'T31.000 excels deaths,” ‘*125.000 
excess premature deaths,” “300X00 extra coro- 
' nanc-s” each year that are “caused by” or “asso¬ 
ciated with cigarette smoking.” . . ^ 

Attention should be focused on the phrases 
- •'caused by” and “associated with cigarette smok¬ 
ing.” These phrases clearly imply that the conse* 
. quences of smoking cigarettes Is a variable amount 
'; of excess premature CHD deaths. But no such im- 

* plication can be drawn from the cone!u>ion of the 
y - Surgeon General's committee of 1964. The latter re- 

: ' ported a higher death rate from CHD among mate 
cigarette smub-rs than among rom-m^kers. If one 
were to transcribe this statement in terms of "ex¬ 
cess deaths,” then it could he stated that there 
was an excess of CUD deaths amung cigarette 
, »mokers than among r.nn smokers. To shift from ex¬ 
cess deaths among cigarette smokers to excess 
death* associated uiih cigarette snvrarrg is to at¬ 
tribute causality to cigarette smoking, an attribu¬ 
tion which the advisory committee was unable to 
•\* reach. 

> ^ We have no reason for assuming that what we are 

dealing with here is a m ilter of romantics. Rather, 
- r the more likely event is that '•tatemer.fs eaus- 

ally linking mortality from CHD among cigarette 
^amokers mu>t represent cone l u-ion* r .t, bed by 
some from new evidence available -once the is*u 
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ance of the advisory committee report in 1964. It 
becomes important, then, to inquire into the nature 
of this new evidence. At the same time, it is neo«-> 
sary to inquire into the availability of additional 
new evidence bearing upon the question of generic 
and constitutional factors between smokers and 
nonsmokers, particularly insofar as they are relat¬ 
ed to the etiology of coronary heart disease, •*;< 

Some readers may object to the use of the phr.iM 
“caused by.” since the words “cause and csTect” any ... 
extremely difficult to define clearly. In using the>e ’%^ 
words, we are ' * ‘* *'* '~ ^ 

General's 196 
(pp 20-21) the 

tached to the term causality. In stating “cigart-Me 
smoking is causally related to lung cancer in nv-n.” 
the Surgeon General's committee implied that ciga¬ 
rette smoking increases the probability that lung 
cancer will develop in a man. With regard to cardio¬ 
vascular disease, the committee states!, “it is not 
clear that the association has causal significance,” 
implying that the evidence available to them was :.X.A 
insufficient to judge whether cigarette smoking is . v 
an effective agent in increasing the probability of 
death from cardiovascular disease or not. - C 

Purpose of the Report : \ 

The purpose of this report, then, is to review the 
more important publications dealing with smoking • p 
and CHD which have appeared subsequent to the ^ 

Surgeon General's Report on Smoking and Health 
in 1964; to answer the following question: . .-X 

What is the nature of the additional evidence oil % 
smoking and CHD which has resulted in the mag- ■ 

nification and extension of the claims of the etfevt- 
of cigarette smoking on mortality and morbidity 
from CHD? 

This particular communication (part 1) will con¬ 
sider the epidemiological evidence only ar.d is limit¬ 
ed to data on rr.cn. Subsequent reports covering ex¬ 
perimental and clinical data, and constitutional ar.d 
genetic evidence are planned. ■ ;>V- 

This analysis of the epidemiological evidence was 
submitted for publication almost simultaneous; 
with the appearance of The Health Consequent 
of Sm'jhing. a Public Health Service review pi;'* 
hshed in Iiito 1267/ Accordingly, this is an indejk * 
dent analysis and dot's not contain references to ♦ ' 
comparisons with tlie 1967 report. 

The Material \ - 

In the .!*■• years since publication of the Surge* 

General's report of 1964, a certain amount of e; 
demiological rrxunh has lx*cn completed or cn: 
tinued in this country or abroad. For the purpo- 
of this letjort, cor.-i derat ion has been given to ti 
more pertinent studies as follows: Doil ami Hil. 
study of British doctors/ * th#? combintxl Alba: 
and Framingham study/ 0 Dorn's US vetera ; 
study, If.i.T.mond's prr*sj»<xtivt» study/* the-Can. 

_qi.tn \et4-raas *»tudy. * the Kvans Cininfy/Georc 
Htudi. the Tm'ii'h...}, r pro*jHVtr» 
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study, 1 ' Reid and co-workers* migrant study.** 
the health insurance plan (HIP) studies,' 71 " and 
the national health survey. v / 

These investigations are not always comparable, 
since their study designs lead to incidence rates of 
disease manifestations in some and to prevalence 
rates of disease or illness disability in others. Inci¬ 
dence rates of mortality or morbidity derived from 
longitudinal prospective or retrospective studies 
may be quite a different matter than prevalence 
rates of disease, illness, or disability derived from 
cross-sectional studies of whatever nature. These 
distinctions are important and must be kept in 
mind in assessing- the respective findings in these 
studies, especially in connection with mortality ra¬ 
tios computed from different base lines. The first 
four studies listed above are prospective studies of 
mortality or morbidity with attendant death rates 
or incidence rates of disease manifestations in large 
populations, and hence have certain fitments of 
comparability. On the other hand, for example, the 
national health survey is a prevalence study and 
does not identify the rate at which various types of 
morbidity develop in dirTerential groups in the pop¬ 
ulation but simply reports the recent existence of 
illness or disability, or both. As such* its findings 
under certain conditions may be spurious and at 
best are supportive in nature when they identify 
relationships previously established in incidence 
studies. . * ' 

(It is to be noted, however, that “surprisingly 
good agreement** between prevalence and incidence 
results was found by the Framingham heart study 
with respect to relative risks for CHD.} 5 * 

While all of these investigations deserve detailed 
individual analyses of their findings,, the limitations 
of space do not permit such elaboration. Many 
important discrepancies or inconsistencies (as well 
as consistencies) in various aspects of these studies 
are overlooked when the results of the studies are 
characterized solely by their main conclusions. A 
topical analysis of important aspects of the studies 
aflords a productive approach to an understanding 
of the relative consistency of the results of the in¬ 
vestigations. • ' " :.«%%?.''$£ .v„- ; . 7 • 

. Epidemiological Data Published Since 

Surgeon General's Report cf I2S4 

The more important new evidence relative to 
mortality and morbidity from CHD ts summarized 
according to the follhwing subject categories: ( 1 ) 
overall mortality and: morbidity-in smokers and non- 
smokers, (2) morbidity from angina pectoris,. (3) 
mod«r of tobacco smokin?, (4) age of smokers, (5) 
amount of cigarette smoking. ( 6 ) duration of ciga¬ 
rette smoking. (7) inhalation, and 16 ) di-ea^e rates 
in ex-smokers in relation to the duration of the 
cessation of smoking. r ; . 

Overall Vortc.htx and \Ujrhtdtty in Smoker* and 

-Th«- Sw.-i-m G-prnlV IM i*p»rt 
conrlu<!< il th.it m.i!*-«r. tti* «n*iSwr* h>'<- a high¬ 
er 


jives the same results, 
findings. This is not 







smoke. All the new' evidence gives the same results, '*** ; 

a confirmation of the earlier findings. This is not 

surprising, since the conclusions of the IS 04 report 

were based on “seven large completed or current ■y*- 

prospective smoking and death rate studies.’* Ad- 

ditional new' prospective studies or the extension of 

observations on previously reported current studies - 

on the same or similar populations would not be ex- , V£ : t 

pected to give different results. Similarly, all the 

new evidence on morbidity, with the exception of . 

the Tccumseh study of Epstein ct a!, 11 confirms the 

existence of higher CHD prevalence rates among 

smokers than among nonsmokers. It Is not clear ' 

why the Tecuir.<eh study CHD prevalence rates 

are higher in nonsmokers than in smokers at every 0'-'? + 

age level up to 70 years. 

The new* evidence does not change the basic na- C 

ture of the association of higher CHD death rates **.' 
in cigarette smokers. It simply confirms the pre- 
vious evidence. The new data, either through long- 
er observation periods of follow-up of ongoing ■&<, .•-tVUt« 
studies or through additional studies of large popu- . ,«T 
lations, in the main merely serve to provide an 
opportunity for a more precise look at various in- 
terrelationships. Furthermore, there has been no 
change in the intercity of the association, such as 
would be suggested if the new data showed con- 
sistently higher average CHD death rates for sraok- J . .... ; . 

ers compared to ronsmolters than did the older . ^ , • " ' 
data. Eut this has not been the case. The Surgeon %'/• 

GeneraFs 1964 report indicated a median mortali- v .:* 

ty ratio of 1.7 among persons currently smoking v 

cigarettes. It is seldom noted, however, that the - _ 

Dell and Hill study cf British doctors 7 (one of the : 

key mortality studies) showed a 33^c greater mor- . •; /.'/ j 

tality rate for cigarette smokers from “CHD with- ... 

out hypertension** than r.onsmokcrs, a figure far be- . v j ^ 

low that of most other prospective studies. But in ' ' '•••'* 
the main, the average value of the mortality ratio 
in the new studies is approximately that found in " 

the older evidence. '• " 

Angina Pectoris.— The Surgeon Ceneral’s 1964 
report makes bric-f mention of the fact that “angina ^ 
pectoris ... is less closely associated v.itli cigarette \\ ^CJX 
smoking than is myocardial infarction.” Available ■ ‘‘0f 

new mortality data support the conclusion that . • 'V.i'Sji 
cigarette smokers have higher death rates associat- : ^ -SiJ 
ed with myocardial infarction than nonsmokers. " ^ 

But the new data appear to l)e ambivalent with ^ 

respect to angina pectoris. ' ^ ' 'C 

The combined Albany and Framingham study'* 
clearly shows no significant increa-e in Lncidcnce . ' 
of angina among cigarette smokers compared with ^ 

nonsmokers. It was even found thnt the morbidity 
ratio (Framingham series) for those who smoked 
20 or more cigarettes per day (7S) was below that 
of the non-cigarette smokers (S6). Th.e conclusion 
arrived at was that “The risk of anzma pectoris as ■ 
the sole or initial manifestation of CHD appears to je 

Ik* unrelated to the tobacco habit” On the other ' 
h:imh l>oth the IMP 1 and Reid and ct^workcrs* 

. niigrant'* studies gave op|>osite results. The HIP 

m&mMrnmmMm 
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Study (based on incidence) reported a statistically 
significant association between ci caret to smoking 
and angina pectoris among men. The authors of 
this study, however, caution that, “variations in 
•methodology and diagnostic criteria may explain 
this departure from other studies* observation of 
no diJTcrer.ee in risk for angina among cigarette 
smokers and non-smokers.'* The migrant study, 
based on prevalence of angina-like symptoms, is in 
agreement with the results of the HIP study. It is 
quite probable that Epstein efc al’s Tecumseh 
study’ 4 also provides evidence of an absence of as¬ 
sociation between smoking and angina pectoris, 
since their data showed a slightly lower prevalence 
of CHD (angina pectoris -or electrocardiographic 
signs of myocardial dUea.se) in smofcers. ‘ : >. - ■ 

It should b-e pointed out, in further reference to 
angina pectoris, that Cedorlof ct aid 4 in a study of 
morbidity among monozygotic twins from Sweden, 
found a similar frequency of angina pectoris among 
smokers and nonsmokers, a finding in general 
agreement with the data of the combined Albany 
and Framingham study. , / .. ',.>-.-<4 ; • • 

Uncomplicated angina pectoris comprises about 
20% of ail manifestations of CHD in men: elimina¬ 
tion of such cases would mean elimination of a 
significant segment.-of CUD cases from considera¬ 
tion of l-ring related to the tobacco habit. 

Mode of Tobacco .Str.ahing .—The Surgeon Gen¬ 
eral's 1P54 report pointed out that *\ . . the asso¬ 
ciation of coronary disease with the use of tobacco 
in other forms [apart from cigarettes] has not been 
•Inking." All the new evidence with regard to pipe 
and cigar smokers showed little or no increase in 
their death rates from CHD over that of nor.-mak¬ 
ers. In the ca-e of the Dell 1 .and'Kill study of British 
doctors,’ * pipe or cigar smokers gave a lower death 
rate than the group of non.-mokers. In the Dom 
Study of US veterans," the mortality ratios of per¬ 
sona who smoked agars or a pipe were virtually 
the same as that of nonsmokers. The Hammond 
study of American men’ 4 showed pipe smokers on 
the whole had lower CHD death rates than r.on- 
smokers, while the cigar smokers tended to have 
slightly higher rates than the nonsmokVrr. * 

Overall, it may lx? said that the new evidence ap¬ 
pears to establish a lack of a>-nidation of excess 
deaths due to coronary heart disuse among pipe 
or cigar smoker'*, a Io>* qua lined finding than given 
in the 1C64 report: CHD di-ability, on the other 
hand, may show slightly higher frequency in pipe 
or cigar smokers than non smokers. 

The fact that there appears to lx. 4 no evidence 
for excess CHD death ri-k among pipe or cigar 
smokers is a matter of cor.dderahU* importance. 
Thu result from epidemiological surveys is a dis¬ 
quieting finding to those engag' d in the study of 
the otlrcU of tobacco -moking on health. For the . 
most pari, the problem lias been simply. ignored, 
perhaps in ti.e h«qx* that xirnrhuw or oilier it would 
just disappear by it-i*!f. Mot the di^ordanre of an 
excess mortal:tv due to CiiD in cigarette -makers 


but not in cigar or pipe smoker* cannot be *unv 
manly swept under the rutf. 

Nicotine in the tobacco *mokc U regarded b;. 
many as the agent responsible for the etTect.s on 
coronary heart dk-ease. However, this discordan t 
in disease ellinrts is inexplicable* in terms of amount 
of nicotine and other constituents of tobacco smok* 
The 1964 report stated. “Calculations indicate 
the nicotine absorb'd <40 to 60 mg) from six clears 
equals that from 5'l cigarettes inhalocL*" The Dolt 
and Hill study of British doctors showed no signifi¬ 
cant differences among cigarette smokers between 
the CfiD death rates of inhalers and nonrnhalers.* 
We know very* little al>out the (Mssible mechanisms 
w*hich might explain why cigarette smokers h.we 
greater CHD death rates than nonsmokers while 
pipe and cigar smokers do not ‘ : . - v*- 

At the present stage of our knowledge, this anom¬ 
aly Is inexplicable. It is clearly a subject for further 
re>earch. For now, we can only conclude that this 
discrepancy between the mortality rates of cigarette 
smokers vs.those of cigar or pipe smokers Udifiicult 
to reconcile with the concept that tobacco smoking 
Is causally related to exc ss deaths due to CHD. 

Age cj Smokers.—Virtually all the new studies 
confirm the finding of the 1964 report that death 
rates from coronary heart disease are relatively 
higher in male cigarette smokers compared to non- 
smokers in midfile age than in old age. In general, 
cigarette smokers more than 65 years of age have 
lower CHD morality ratios and disabilities than 
those loss than 65 years of age. This may, in part, 
reflect a selective survival effect in smokers and/or 
a diminishing rfcfc for CHD among cigarette smok¬ 
ers relative to other influencing factors with ad¬ 
vancing age. .- , ‘ - - -- 

It impossible that the relatively greater CHD mor¬ 
tality ratio among younger smokers Ls more a func¬ 
tion cf the diilerential age changes in CHD death 
rates of nonsmokers than of smokers. The poir.' 
can be illustrated by comparing the CHD death 
rates according to age of smokers and non-moker- 
with these of the general US population. In the US 
population in 1964, the death rate due to CHD of 
men ages 55 to 64 was 2.6 times greater than that 
of men ages 45 to .54, 2.2 times greater in ages 65 
. to 74 than in ages 55-to 64. and 1.9 times greater 
in ages 7.5 to 64 than in ages 65 to 74/ ,: In-compari¬ 
son. Dorn’s data*’* on veterans currently smoking 
cigarettes showed CHD death rate for men age* 
55 to 64 to Ih? 2.5 greater than that of m**n 

ages 45 to 54. 1.9 tinv.** greater for ages 65 to 74 
than ages 55 to 64, and 1.6 times greater in ages 
75 to S i than in ages 65 to 74. Further, in non- 
smokers (“never smoked or occasionally only”! 
from Dorn’s study of veterans. CHD-death rate for 
ages 55 to 64 was (0.0 tirm-s greater titan that nl 
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the smokers parallel those of the US general popu¬ 
lation much more closely than do rates of the non- 
smokers, with the nonsmokers particularly diverg¬ 
ing from the general population in a far greater in¬ 
crease in CHD death rate from ages 45 to 54 to ages 
55 to 64. Furthermore, in Dum‘s study of veterans, 
the death rates for smokers nre somewhat lower 
than those of the general public, and the death 
rates of persons who do not smoke are still lower. 
While it is difficult to make direct comparisons of 
death rates from one population to another, is it 
possible that the nonsmokers represent a very spe¬ 
cial and markedly singular group in the popula¬ 
tion, more so than the smokers? '■ 

Amount of Cigarette Smoking .—The Surgeon 
General's 1964 report states, . . the ratio of 
smokers’coronary death rates to those of nonsmok- 
ers increases progressively with the daily cigarette 
consumption.” This increase in CHD death rates 
with increas'd amount of smoking was found in a 
number of studies. . - , • 

However, an examination of the new data since 
the 1964 report reveals a very complex and hardly 
consistent picture. To begin with, a consistent posi¬ 
tive gradient of CHD mortality with amount of 
cigarettes smoked is found only in the Dom 
study, 11 Reid and co-workers* migrant study 14 (in 
British and Norwegian born but not in native bom 
US men), and in white men of high social class in 
the Evans County, Georgia study." "There is cer¬ 
tainly no clear gradient [of CHD mortality] with 
number of cigarettes smoked*’ is the report by Doll 
and Hill in their survey of British doctors (a rising 
gradient is apparent in younger hut not in older 
men), and no clear gradient is found in the Cana¬ 
dian veterans study,“ and in the Negro and white 
men of low social class of the Evans County, Geor¬ 
gia study. 14 \ ' -'• ->* 

Significantly, the majority of the new studies 
show inversions or inconsistencies in the gradient 
of mortality or morbidity with average nural>er 
of cigarettes smolicd daily. While it is true that in 
virtually all chess instances, those who smoked the 
most cigarettes give consistently higher CHD and 
myocardial infarction rates than these who smoked 
the least, the const iteneycf the gradient is broken 
down as between the groups which smoked the 
least and the internudh.te groups, with the inter¬ 
mediate rates the same or lower than the rates of 
the groups which smo’ d the least. Inversions be¬ 
tween the groups which smoked the least (usually 
less than a pack a day) and the intermediate 
groups (at least crc pack but less than two packs 
daily) are to Jk* found in the combined Albany 
and Framingham >tudy, M * the Hammond study, 1 " 
Reid and co-workrrv migrant study (native bom 
objects ).,”* the HIP investigation/’ and the na¬ 
tional health survey.; ‘ ‘ ", 

Accordingly, it cannot he sul that t..e new <*at.i 
omf.nn tl.r n- jlt* of the 1961 report w;:h re-p*ct 
^ to a r/*;rj sf.vly*r.l *.f (.III) 

v>ith inervw-d wr/fortc* of ligareltes *mokc« 


the contrary, the new data, with its many inconsis- 
tenries and inversions in the “rising gradient,” in¬ 
dicate that this whole subject is not as clear cut 
as it appeared at first blush. ~v** 

’ Parenthetically, it is to be noted that almost 
identical inversions in body build measurements 
according to amount of cigarettes smoked have 
been described by Seltzer in his study of morpho¬ 
logical constitution and smoking habits of Harvard 
college graduates/* ; -.v 

> Duration of Cigarette Smoking .-The 1964 re¬ 
port made no comment with regard to duration of 
smoking and CHD rates. Since the 1964 report, 
k there have b^n three important studies which have 
dealt with this subject. The combined Albany and 
. Framingham study'** found an absence of associa¬ 
tion between duration of heavy cigarette smoking 
and risk of myocardial infarction. In Dorn's US 
veterans study there was also no significant rela¬ 
tionship b- tween duration of cigarette smoking and 
risk of death from CHD; Kahn summarized this 
by stating that there was *\ ... an almost perfect fit 
of the data with a hypothesis of no relationship to 
duration/’" And in the Canadian veteran* survey 
there was no clear gradientof increasing CHD mor¬ 
tality with increasing years of smoking experi¬ 
ence." In fact, in this material, the mortality ra¬ 
tios for heart and circulatory diseases for those who 
had smoked cigarettes for 20 to 39 years (1.5) were 
lower than tho^e of individuals who had smoked 
for a perir>d of only 5 to 9 or 10 to 14 years (1.7 and 
Irrespectively). 

It is notable that while duration of cigarette 
smoking-is considered an important factor in con-, 
nection with lung cancer mortality, the new evi¬ 
dence since the 1954 report points to an exonera¬ 
tion of this important element with respect to CHD. 
The evidence would appear to be consistent with 
the conclusion of the authors of the combined Al¬ 
bany and Framingham study that it is ", . . not 
any cumulative e.Tect of inhaling cigarette smoke 
which precipitates myocardial infarction and death 
frem CKD. 

This has led to the suggestion by the Framing¬ 
ham heart study that coronary heart disease is only 
acutely connected with cigarette smoking not 
chronically connected* acting by the “triggering of 
a lethal arrhythmia or thrombosis in subjects 
predisposed by an already compromised coronary 
circulation/"' If this is indeed true, then the effect 
of smoking (by their suggestion) would Iw limited 
solely to those persons with “already compromised 
circulations.” Does this signify that cigarette 
smoking i* without deleterious efleet on those with 
a normal, healthy coronary apparatus? 

Inhatcfion.—Thn Surgeon General's 1964 report 
states, . # at each level of consumption the ratio 
(mortality ratio) increases with amount of inhala¬ 
tion reported by the smoker*/’ : 

^: On teas subject the now data give conflicting n*- 
In t!i»r I>oH and Hill study of Bnti-h doc- 
stauxl, “Only small and statis- 
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fically insignificant difFer* ares were observed in 
coronary disease without hyjn*r tension {li'T pshm 
in inhalers). . . Furthermore. the dt»ath rate fur 
noninhalers (5.09) was substantially higher than 
. that for nonsmokers (9.29). We should not hise 
sight of this latter point. ff more extended ner¬ 
vations of British doctors beyond the present ten 
years* observations tend to confirm this finding 
this would make it appear that something else 
. apart from the inhalation of cigarette smoke is re¬ 
sponsible for the higher death rate from CHD of 
smokers over nonsmokers. In this regard, other 
known risk factors and constitutional dim^er.ccjs 
between smokers and nonsmokers would have-to be 
given more serious consideration in the totality of 
the problem than has been accorded them up to 
now. 4- • ■ g*' • V'-: .- - -V. - f>> 

Hammond’s prospective study, 1 * on the other 
hand, exhibited a tendency for CHD death rates to 
increase with degree of inhalation. The data might 
have been more illuminating, however, if the non¬ 
inhalers had not been lumped together with those 
who inhaled slightly. Again we find that Ham¬ 
mond's subjects who did not inhale or inhaled 
slightly had much higher death rates than the non- 
smokers. - ; ' 1 v* 

Ex-S/noJfcers.—The 1954 report points out that, 
•■inen who stop smoking have a lower death rate 
from coronary' disease than those who continue.” 
and cites the six-year experience of the combined 
Albany and Framingham study’* and Hammond 
and Horn’s” 44 months follow-up of more than 
187,000 American men. ■: 

The studies since have added considerably more 
material* but the nature of the results can hardly 
be said to clarify the subject. Thus, while Doll and 
Hill’s study of British doctors** Dorn's study of 
US veterans," the Hammond' study of American* 
men/* and the study of Canadian veterans'* give 
lower CHD rates for ex-smokers than of those cur¬ 
rently smoking cigarettes, higher CHD rates are 
found among ex-smokers than among those cur¬ 
rently smoking cigarettes and r.on-mokers in the 
Tccumsch, Michigan study,” Reid and co-workers* 
study of migrants,** ar.d the national-health sur¬ 
vey. 4 * The combined Albany and Framingham 
study’* shows former cigarette smokers with a low¬ 
er CHD death risk than non-mokers. and about the 
same level of CHD‘risk for fatal and r.onlatal myo¬ 
cardial infarction as between former cigar* tte 
smokers and n<»n-mokers. The authors state, “The 
risk of CHD or dbath for ex-cigarette smokers in 
these two populations (Albany and Framingham) 
was nearly equal to the ri-k foe those who never 
smoked...” _ 

The mortality ratios of ex-cigarette smokers 
found in Dorn’s data recede to an intermediate 
position.In-tween the com*>iMruling figures for cur- 
***** smokers and nonsniokers, and that former 
, cigar and pi;** *niokvr* have higher mortality ra¬ 
tios than tho>o whiM'ontmu** (as liorii Ltd 

reported earlier)/* Dorn hail >ugg»-»t« d that many 
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^nrnkfn may have *tnpj>e<l smoking because of ;f| 
health, but did nnt understand why this'-should be 
true for cigar anti pipe smokers but not for cigar* :te 
smoker*. For this reason. Knhn excluded fmn: his 
calculations tho^e individuals who had 
smoking becauM* of dix-tors’ orders, but the <:T«*ct 
persistet| among cigar find pi|»c smokers ju-i the 
same. Knhn does not fmd “obvious” why thi> * ::*vt 
persists. Some complications were also apparent 
in the Hammond study.” Ex-cigarette smokers 
who quit recently (less than one year ago for thu-e 
who formerly smoked 1 to 19 cigarettes a day and 
less than five years ago for those persons who 
smoked 20 or more cigarettes a day) had CHD 
death rates as high as or higher than persons cur¬ 
rently smoking cigarettes. This seemingly anoma¬ 
lous finding was further investigated in another 
study by Hammond and Garfmkel* in which ill 
health was suggested as a complicating factor in 
stopping smoking or reducing cigarette consump¬ 
tion. They reported that the bios introduced by 
the influence of ill health on smoking habits “makes* 
it difficult to evaluate the degree of benefit derived 
from giving up smoking, and even more difficult to 
determine whether giving up the habit results in a 
reduction of death rates soon nf;er/ r 

Further conflicting results are to be found with 
respect to the first years after smoking is stopped 
and the long-term cessation of smoking. A sharp 
fall in CHD mortality u seen in the Doll and Hill 
study" in the first five years after the subjects 
stopped smoking (followed by a rise In the next 
period), but only moderate declines are to be found 
in the early years following discontinuance of smok¬ 
ing in Dom’s US veterans” and Hammond’s Amer¬ 
ican men/* The CHD rates of cx-smokers, after 
the longest period of cessation of cigarette sn: ik¬ 
ing, fall to a level below that of persons currently 
smoking cigarettes but still higher than non.-look¬ 
ers in the Doll and Hill/ Dorn, 10 and Canadian 
veterans studies/* and in the Hammond sure* y of 
the category of persons who smoked 20 or mare 
cigarettes a day. 1 * In the Hammond study. :he 
CHD death rate dropped to the level of non.-r >k* 
ers for the persons who smoked 1 to 19 cigj'- :tcs 
a day. v.' 

The extreme difficulties, in these kinds of ud- 
iea, of clearly unraveling the effect of discr :in- 
uancc of cigarette smoking on CHD rates is r ag¬ 
nized by Doll ar.d Hill/ Kahn, 1 ' Hammond «.nd 
Car fink el/* Epstein et al,” Reid et a!/* K* V** 
and others. Doll and Hilli who gave much a * n- 
tion to this subject, pointed out, for example, "at 
much of the fall of mortality with dl-contmu \ce 
of smoking ”, , . may k* an artifact, due mere to 
the selective failure of doctors to give up sir...I at g 
when they are already ill/*' Epsum et al. i:. 
pin nation of their higher CHD rates of cx-sm* r» 
relative to both current smokers and non>nvv *V 
have said that their finding **. *. is to In* t-xpe *d, 
wnce ms w*ith Unay; crevnore likely to 

continue the habit.” 4 * “ 
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{he bias introduced by ill health on smoking habits 
‘‘dirties up” the data of ex-smokers and makes it 
therefore difficult to establish clear-cut trends and 

effects- _. ; ..... v . h;j ., 

y V : •' ■ - Summary ... ; 

With this presentation of the additional informa¬ 
tion since the Surgeon Generals 1954 report on the 
- . subject of smoking and coronary heart disease 
- (considering the epidemiological studies only), we 
f are now able to assess the nature of the evidence 
A which has led to the extension and magnification of 
the claims of the effect cigarette smoking has on 
mortality and disability from CKD made by nu¬ 
merous people. 

“" ■* The conclusion of the Surgeon Generali 1964 
Report that male cigarette smokers have a higher 
death rate from CHD than men who do not smoke 
-has been confirmed in the new studies published' 
since the report was issued. This conclusion must 
be accepted as an established observation. But the 
question still remains as to the interpretation to 
be given to this statistical observation. The most 
such an epidemiological observation “ . . . can do 
is to demonstrate the existence of a relationship 
between cigarette smoking 2 nd various health 1 char¬ 
acteristics; it cannot establish any existing, rela¬ 
tionship as a causal one,"** and **. . . inferences 
on causality cannot depend on the demonstration 
of association alone/ ,J “ The first phase of the epi¬ 
demiological approach to a disease problem is the 
determination of the statistical association; the 
second phase is the derivation of biological in¬ 
ferences from the pattern of statistical association.’' 

What inferences, then, may be drawn from the 
additional epidemiological evidence which has ap¬ 
peared since the 1964 report? And particularly, 
since the 1964 report concluded . . but it is not 
clear that the association has causal significance/* 
what new inferences may be drawn with respect to 
causality? ; . ■ -V-.v.v.* ■ ■ ■' ^ 

,' Our survey of the new epidemiological evidence 
/ has indicated that, for al! practical purposes, pipe 
* or cigar smoking is not associated with excess 
; deaths and disabilities due to coronary heart dis- 
ease (CHD), leaving cigarette smoking.as the focus 
of necessary attention. The weight, of evidence, at 
the moment, is that angina pectoris as the sole or 
:* initial manifestation of CHD is probably unrelated 
to cigarette smoking, There are still some lingering 
questions with regard to the prevalence data in this 
regard, but conclusions drawn from prevalence 
data are generally considered less reliable than in¬ 
cidence rates. This would leave myocardial infarc¬ 
tion (and sudden deaths) os the principal condi¬ 
tion* statistically nswiated with cizaretto smokers. 
In this connection, Doll and Hdl have pointed out 
that a relationship with smoking is characteristic 
of only a little more than one-half the total num¬ 
ber of deaths attributed to coronary throm?>o>U.* 

: ;5 : ; This err^ion of postulated CHD smoking ri-ks is 
k. further enhanced by the Kr.uningiLjiii heart study 




which suggested that the effects 
limited to those persons with “already compro¬ 
mised circulations/’ 

With respect to amount of cigarette smoking* 
the new data do not confirm the finding of the 
Surgeon General’s report of a consistent rising 
gradient of CHD mortality with increased amounts 
of cigarettes smoked; but on the contrary give a 
complex and hardly consistent picture showing a 
profusion of inconsistencies and inversions. The 
new data have in effect rais-ed serious questions as 
to the validity of the 1964 report on this point. 
Duration of cigarette smoking has been found to be 
unassociated with excess CHD mortality in ciga¬ 
rette smokers in the new data, and conflicting re¬ 
sults are obtained with regard to the effect of in¬ 
halation. Finally, the new data dealing with the 
effect of discontinuance of cigarette smoking (a 
subject considered of such great significance in 
lung cancer mortality) frequently give contradic¬ 
tory and inconsistent' findings, and pose a virtually 
insoluble problem as to valid interpretations and 
conclusions that may be drawn from such data in 
the present study designs. The bias introduced by 
the ir.fiuence of ill health on smoking habits makes 
it extremely difficult to determine whether giving 
up the habit actually results in a reduction of 
death rates soon after. Accordingly, in some re¬ 
spects the epidemiological evidence is less clear now 
than at the time of the 1964 report 

It is, therefore, difficult to see from the new 
epidemiological data how valid causal inferences 
can* be drawn that c:gr.ret!e smoking n linked to 
excess CHD deaths or that the excess CHD deaths 
are “ccuscd by" cigarette smoking. Wc do not 
know* whether or not there is a causal connection 
between cigarette smoking and increased deaths 
from coronary heart disease. 

The present state of our knowledge still sug¬ 
gests (as the Surgeon General’s Advisory Com¬ 
mittee’s Report on Smoking and Health stated in 
196-1) that “male cigarette smokers have a higher 
death rate from coronary artery disease than non¬ 
smoking males, but it is not dear that the associa¬ 
tion has causal significance.” * ^ - \ 

ThU investigation w.ti vj(T<.r(rrf in part by tfie Fund for R<- 
Mntrrh *rA TmcIufi? of the l>*uir?Ri**nt of Nutrition. H»r\urtj 
UnivrrMtv Shoof of PuMtc Ifoiliti. Ilotton. > 
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